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(v) The candidate method passes the 
precision test if all 10 Pj or RPj values 
meet the specifications in table D–1. 

(d) Flow rate stability—(1) Technical 
definition. Freedom from variation in 
the operating flow rate of the sampler 
under typical sampling conditions. 

(2) Test procedure. (i) For each of the 
three test samplers and each of the 10 
test days of the precision test, record 
each measured flow rate as F(i)(j)(t), 
where i is the sampler number, j is the 
test day, and t is the time of flow rate 
measurement (t=0, 6, 12, 18, or 24 
hours). 

(ii) For each sampler and for each 
test day, calculate and record the aver-
age flow rate as: 
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where n = number of flow rate measurements 
during the 24-hour test day. 

(iii) For each sampler and for each 
test day, calculate and record the per-
cent difference between the average 
flow rate and the initial flow rate as: 
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where F(i)(j)(0) is the initial flow rate (t=0). 

(iv) For each sampler and for each of 
the 3 test days on which flow measure-
ments were obtained at 6-hour inter-
vals throughout the 24-hour sampling 
period, calculate and record the per-
cent differences between each meas-
ured flow rate and the initial flow rate 
as: 
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where t = 6, 12, 18, or 24 hours. 

(v) The candidate method passes the 
flow rate stability test if all of the D 
F(i)(j) and D F(i)(j)(t) values meet the speci-
fications in table D–1. 

Subpart E—Procedures for Testing 
Physical (Design) and Per-
formance Characteristics of 
Reference Methods and Class 
I Equivalent Methods for 
PM2.5 

SOURCE: 62 FR 38799, July 18, 1997, unless 
otherwise noted. 

§ 53.50 General provisions. 
(a) This subpart sets forth the spe-

cific tests that must be carried out and 
the test results, evidence, documenta-
tion, and other materials that must be 
provided to EPA to demonstrate that a 
PM2.5 sampler associated with a can-
didate reference method or Class I 
equivalent method meets all design 
and performance specifications set 
forth in 40 CFR part 50, appendix L, as 
well as additional requirements speci-
fied in this subpart E. Some of these 
tests may also be applicable to por-
tions of a candidate Class II equivalent 
method sampler, as determined under 
subpart F of this part. Some or all of 
these tests may also be applicable to a 
candidate Class III equivalent method 
sampler, as may be determined under 
§ 53.3(a)(4) or § 53.3(b)(3). 

(b) Samplers associated with can-
didate reference methods for PM2.5 
shall be subject to the provisions, spec-
ifications, and test procedures pre-
scribed in §§ 53.51 through 53.58. Sam-
plers associated with candidate Class I 
equivalent methods for PM2.5 shall be 
subject to the provisions, specifica-
tions, and test procedures prescribed in 
all sections of this subpart. Samplers 
associated with candidate Class II 
equivalent methods for PM2.5 shall be 
subject to the provisions, specifica-
tions, and test procedures prescribed in 
all applicable sections of this subpart, 
as specified in subpart F of this part. 

(c) The provisions of § 53.51 pertain to 
test results and documentation re-
quired to demonstrate compliance of a 
candidate method sampler with the de-
sign specifications set forth in 40 CFR 
part 50, appendix L. The test proce-
dures prescribed in §§ 53.52 through 53.59 
pertain to performance tests required 
to demonstrate compliance of a can-
didate method sampler with the per-
formance specifications set forth in 40 
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CFR part 50, appendix L, as well as ad-
ditional requirements specified in this 
subpart E. These latter test procedures 
shall be used to test the performance of 
candidate samplers against the per-
formance specifications and require-
ments specified in each procedure and 
summarized in table E–1 of this sub-
part. 

(d) Test procedures prescribed in 
§ 53.59 do not apply to candidate ref-
erence method samplers. These proce-
dures apply primarily to candidate 
Class I equivalent method samplers for 
PM2.5 which have a sample air flow 
path configuration upstream of the 
sample filter that is modified with re-
spect to that specified for the reference 
method sampler, as set forth in 40 CFR 
part 50, appendix L, figures L–1 to L–29, 
such as might be necessary to provide 
for sequential sample capability. The 
additional tests determine the ade-
quacy of aerosol transport through any 
altered components or supplemental 
devices that are used in a candidate 
sampler upstream of the sample filter. 
In addition to the other test procedures 
in this subpart, these test procedures 
shall be used to further test the per-
formance of such an equivalent method 
sampler against the performance speci-
fications given in the procedure and 
summarized in table E–1 of this sub-
part. 

(e) A 10–day operational field test of 
measurement precision is required 
under § 53.58 for both candidate ref-
erence and equivalent method sam-
plers. This test requires collocated op-
eration of three candidate method sam-
plers at a field test site. For candidate 
equivalent method samplers, this test 
may be combined and carried out con-
currently with the test for com-
parability to the reference method 
specified under § 53.34, which requires 
collocated operation of three reference 
method samplers and three candidate 
equivalent method samplers. 

(f) All tests and collection of test 
data shall be performed in accordance 
with the requirements of reference 1, 
section 4.10.5 (ISO 9001) and reference 2, 
part B, section 3.3.1, paragraphs 1 and 2 
and part C, section 4.6 (ANSI/ASQC E4) 
in appendix A of this subpart. All test 
data and other documentation obtained 
specifically from or pertinent to these 

tests shall be identified, dated, signed 
by the analyst performing the test, and 
submitted to EPA in accordance with 
subpart A of this part. 

§ 53.51 Demonstration of compliance 
with design specifications and man-
ufacturing and test requirements. 

(a) Overview. (1) The subsequent para-
graphs of this section specify certain 
documentation that must be submitted 
and tests that are required to dem-
onstrate that samplers associated with 
a designated reference or equivalent 
method for PM2.5 are properly manufac-
tured to meet all applicable design and 
performance specifications and have 
been properly tested according to all 
applicable test requirements for such 
designation. Documentation is required 
to show that instruments and compo-
nents of a PM2.5 sampler are manufac-
tured in an ISO 9001-registered facility 
under a quality system that meets ISO- 
9001 requirements for manufacturing 
quality control and testing. 

(2) In addition, specific tests are re-
quired to verify that two critical fea-
tures of reference method samplers im-
pactor jet diameter and the surface fin-
ish of surfaces specified to be anodized 
meet the specifications of 40 CFR part 
50, appendix L. A checklist is required 
to provide certification by an ISO-cer-
tified auditor that all performance and 
other required tests have been properly 
and appropriately conducted, based on 
a reasonable and appropriate sample of 
the actual operations or their docu-
mented records. Following designation 
of the method, another checklist is re-
quired, initially and annually, to pro-
vide an ISO-certified auditor’s certifi-
cation that the sampler manufacturing 
process is being implemented under an 
adequate and appropriate quality sys-
tem. 

(3) For the purposes of this section, 
the definitions of ISO 9001-registered 
facility and ISO-certified auditor are 
found in § 53.1. An exception to the reli-
ance by EPA on ISO-certified auditors 
is the requirement for the submission 
of the operation or instruction manual 
associated with the candidate method 
to EPA as part of the application. This 
manual is required under § 53.4(b)(3). 
EPA has determined that acceptable 
technical judgment for review of this 
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